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SUMMARY 

This  report  covers  the  operation  of  the  NORSAR 
system  in  the  period  1  Jan  -  30  Jun  1973.  Array 
monitoring  and  control  and  associated  field  main¬ 
tenance  activities  are,  according  to  contract, 
covered  in  a  special  report  (NORSAR  Report  No.  60) . 

No  unusual  or  major  problems  were  encountered 
in  the  period.  Computer  and  other  equipment  still 
shows  reasonably  good  stability.  A  somewhat  high 
communications  line  outage  was  experienced,  causing 
degraded  performance  or  data  loss  for  shorter 
periods . 


INTRODUCTION 

The  Norwegian  Seismic  Array  -  NORSAR  -  was  built  in 
1968-70,  following  an  agreement  between  the  Governments 
of  the  United  States  of  America  and  Norway.  The  array 
is  located  in  south-eastern  Norway,  with  center  approxi¬ 
mately  100  km  north  of  Oslo  (Fig.  1.1).  The  array, 
consisting  of  22  subarrays,  is  approximately  110  km  in 
diameter.  The  subarrays  (SA)  are  organized  in  an  outer 
(14  SA)  ring,  an  inner  ring  (7  SA)  and  one  center  SA. 

Each  SA  with  diameter  approximately  10  km  consists  of 
5  short  period  seismometers  in  boreholes  varying  in 
depth  from  2  to  15  meters,  a  long  period  vault  housing 
3  long  period  seismometers  (E-W,  N-S,  Vertical)  and 
one  short  period  seismometer,  and  a  central  terminal 
vault  housing  the  main  SA  electronic  equipment.  Buried 
cables  interconnect  the  various  parts  of  an  SA  (Fig.  1.2). 
Each  SA  is  connected  to  the  data  center  at  Kjeller  near 
Oslo  via  a  dedicated  telephone  circuit,  which  is  rented 
from  the  Norwegian  Telegraph  Administration  (NTA) . 
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Figure  1.2 


Typical  Subarray 
^Central  Area  (LP  and  CTV  Site) 
□  Shallow  (blasted)  SP  hole 
QDecp  (drilled)  SP  hole 


—  Cable  trench 
o  Power  line 


-  o  Telephone/ 
data  line 
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The  construction  of  the  array  was  administered  by  the 
Norwegian  Defence  Research  Establishment  under  contract 
with  the  United  States  Air  Force,  whereas  the  operation 
of  the  system,  from  1  July  1970,  is  the  responsibility 
of  the  Royal  Norwegian  Council  for  Scientific  and  In¬ 
dustrial  Research,  also  under  contract  with  USAF. 

2  •  STATUS  OF  SYSTEM 

2 . 1  Facilities 

The  n^ta  Processing  Center  at  Kjeller  consists  of  a  rented 
permanent  building  containing  computer  room,  adjacent 
rooms  for  air  conditioning,  card  punching,  line  termina¬ 
tion,  storage  and  six  offices,  and  a  semipermanent  pre¬ 
fabricated  office  building  with  17  offices  and  auxiliary 
rooms,  part  of  which  is  U.S.  Government  property,  part  of 
it  rented. 

The  Maintenance  Center  (NMC)  is  located  in  the  arra> 
area,  near  the  city  of  Ilamar.  The  NMC  also  includes 
main  stores  for  field  equipment,  previously  located  in 
a  rented  warehouse  near  the  data  center  at  Kjeller.  A 
small  storeroom  for  cables,  also  in  the  array  area,  will 
be  kept  as  before. 

2 . 2  Personnel 

Few  personnel  changes  took  place  in  the  period.  The 
Chief  Programmer  left  1  April,  for  temporary  work  at 
SDAC,  Alexandria,  initially  for  a  one-year  period. 

Two  computer  operators  left,  and  two  new  were  hired. 

The  Librarian  had  a  three-month  leave  of  absence. 

After  a  trial  period  of  several  months,  the  new  operator 
duty  schedule,  initiated  in  September  1972,  was  reviewed. 
This  schedule,  based  on  seven  operators,  was  found  to 
be  impractical  and  unduly  strenuous  on  operators.  It 
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left  no  "spare"  manpower  in  cases  of  illness  and  vaca¬ 
tions,  and  resulted  in  excessive  overtime,  thus 
eliminating  the  anticipated  savings.  A  decision  was 
taken  to  return  to  the  original  schedule  based  on  10 
operators.  Vacancies  are  expected  to  be  filled  in  the 
summer . 

One  secretary  left  at  the  end  of  the  reporting  period. 

Major  R.A.  Jedlicka,  ESD  Technical  Project  Officer,  left 
the  project  to  return  to  the  U.S.A.  at  the  end  of  June. 

2 . 3  Equipment,  Maintenance 
2.3.1  NDPC__Eguipment 

The  computer  hall  layout  and  functional  diagram  of 
the  computer  system  are  shown  in  Figs.  2.1  and  2.2. 

The  substantial  changes  in  the  period  were 

Installation  of  a  "second  channel  adapter"  for 
the  second  plotter,  acquired  in  the  previous 
period.  This  allowed  simultaneous  operation 
of  the  two  plotters ,  one  from  each  processing 
unit  (Detection  Processor  and  Event  Processor) . 

Purchase  of  3000  magnetic  tapes,  to  allow  the 
retention  period  for  data  tapes  to  be  kept  at 
nine  .nonths  . 

Installation  (June)  of  an  ARPANET  TIP  with  as¬ 
sociated  equipment  (See  para.  2.3.3). 

Maintenance  for  IBM-delivered  equipment,  contracted 
with  IBM  Norway,  continued  on  "minimum  service"  basis, 
i.e.,  nine  hours  per  day,  Monday  through  Friday,  for 
standard  equipment,  plus  "time  and  material"  for  non¬ 
standard  equipment.  Table  3.1.1  Computer  Usage  also 
gives  an  indication  of  maintenance  and  outage  in  the 
period. 
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NDPC  Computer  Hall 
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2.3.2  Communications 

As  usual,  spring  and  summer  was  critical  for  the  com¬ 
munications  system,  consisting  for  a  large  part  of  buried 
cables.  The  difficulties  stem  mainly  from  spring  thaws, 
various  activities  among  some  600  involved  landowners, 
and  frequent  thunderstorms.  Maintenance  of  project- 
owned  cables  (subarray  interconnections)  and  modems 
is  performed  by  project  personnel,  whereas  the  line 
rental  contract  with  the  Norwegian  Telegraph  Administration 
(NTA)  includes  maintenance  of  lines  from  the  NTA  network 
to  the  Central  Terminal  Vault  of  each  subarray.  There 
is  also  a  provision  for  "per  case"  assistance  from  the 
NTA  for  modem  repairs.  Fig  2.3  shows  the  communications 
system,  and  Table  2.1  summarizes  outages  and  degraded 
performance  for  groups  of  subarrays.  Degraded  perform¬ 
ance  is  defined  as  circuits  having  between  20  and  200 
bit  errors  per  16  min  intervals.  Circuits  having  more 
than  200  errors  are  treated  as  outages.  It  should.be 
noted  that  the  total  hours  are  the  sum  of  individual 
16-minute  periods  when  degraded  or  down  conditions 
are  registered.  Actual  error  periods  may  be  very  short 
within  a  16-minute  period,  but  there  is  no  way  of  deter¬ 
mining  the  exact  figure. 

Several  individual  subarrays  had  significant  outages, 
most  notably  03B,  05B  and  10C  with  continuous  outages 
of  39  hrs,  39  hrs  and  71  hrs  respectively,  caused  by 
local  cable  trouble. 


NORSAR 

Communication  Line  Routing 


Figure  2.3  NORSAR  Communications  System 
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2.3.3  ARPANET 

Following  negotiations  initiated  by  ARPA  in  the  fall 
of  1972  on  the  connection  of  NORSAR  to  the  ARPANET, 
a  Terminal  Interface  Processor  (TIP)  was  installed  at 
the  NDPC  in  mid-June.  After  temporary  permission  from 
the  NTA ,  pending  final  agreement  between  all  involved 
parties  on  formal  questions,  testing  of  the  system 
started  with  SDAC  (network  entry  point)  and  Bolt 
Beranek  &  Newman,  Inc.  (Network  Control  Center)  . 

Initial  testing  was  somewhat  problematic  partly  due 
to  equipment  hardware/software  problems,  successively 
solved,  mainly  due  to  the  trans-Atlantic  line  apparently 
not  being  able  to  handle  the  higher  speed  (9.6  Kb)  traffic. 
Neither  formal  nor  technical  problems  were  solved  by  the 
end  of  June.  The  seismic  data  exchange  between  NORSAR 
and  SDAC  is  Integrated  in  the  new  system.  Simultaneously, 
efforts  were  made  for  hooking  the  London  University  TIP 
to  ARPANET  via  NORSAR.  That  connection  is  expected 
to  be  established  later  in  the  summer. 


2.3.4  £icld_ Eguipment_and_Naintenance 

Field  equipment  performance  and  maintenance  is  covered 
in  NORSAR  Report  No.  60. 
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3  •  NDPC  ACTIVITY 

3 . 1  Detection  Processor  Operation 

3.1.1  General_Considerations 

During  this  reporti  ig  period,  the  mode  of  operation 
of  the  Detection  Processor  (DP)  remained  essentially 
unchanged,  i.e.,  a  close  to  continuous  data  recording 
with  emphasis  on  minimizing  system  down  time. 

Average  daily  recording  time  for  DP  was  according  to 
Table  3.1.2  98.8%,  as  compared  to  99.1%  for  the 
previous  reporting  period. 

No  significant  change  has  been  made  to  the  DP  software 
in  this  reporting  period. 

3.1.2  Data  Recording  and  DP  Down  Time 

Fig-  3.1.1  shows  the  DP  down  time  on  a  day-to-day 
basis  for  Jan-Jun  73.  The  total  monthly  recording 
time  is  given  in  Tables  3  1.1  and  3.1.2  together 
with  statistics  covering  general  computer  usage. 

It  is  seen  from  Fig.  3.1.1  that  the  down  times  are 
caused  primarily  by  a  few  long  breaks.  The  longest 
interval  of  down  time  occurred  on  18-19  April,  when  a 
power  break  caused  DP  to  be  down  13  hours.  Work  on 
the  telephone  lines  by  NTA  on  4-5  June  and  13  June 
caused  DP  to  be  down  18  hour's  total.  All  other  down 
times  are  of  the  order  of  30  minutes  except  a  few 
that  were  about  1-2  hours. 

The  39  DP  error  stops  in  the  reporting  period  were 
related  to  the  following  causes: 


'  - - - - .-I  -ft  if*-  r  -’ii  'if  T  1  ■  ■  -'  .v 
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Tape  drive  problems  13 
Power  breaks  and  related  stops  6 
SPS  problems  1 
Other  hardware  problems  17 
Software  errors  1 
Operator  errors  1 


The  average  mean  time  betv/een  failure  in  the  reporting 
period  was  4.6  days. 


3.1.3  DP_Operational_Prcblems 

There  have  been  no  major  DP  operational  problems 
in  this  reporting  period  apart  from  the  error  stops 
explained  in  Chapter  3.1.2. 


3.1.4  DP_Alcjor  ithms_and_Parameters 

No  major  changes  were  introduced  to  the  DP  algorithms. 

The  parameter  changes  relevant  to  the  on-line  DP  during 
the  reporting  period  were  as  follows: 

2  January  0811  GMT 

Selective  Surveillance  A-filter  was  changed  from  1.4-3. 4  Hz 
to  1. 3-3.2  Hz.  This  is  the  same  filter  as  was  used  up  to 
23  November  1972,  and  the  coefficients  and  scaling  para¬ 
meters  for  this  filter  arc  given  in  Systems  Operations 
Report  1  Jan  -  30  Jun  72. 

6  February  0814  GMT 

New  beam  dcoloyments  for  both  partitions  were  imple¬ 
mented,  as  listed  in  Tables  3.1.3  and  3.1.4.  All 
beams  no w  have  a  phase  associated  to  it,  and  since  this 
beam  sejt  is  based  on  better  location  corrections,  all 
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beams  are  located  where  the  seismicity  is  both  in 
slowness  space  and  geographic  space.  This  has  given 
more  reliable  detections,  which  is  one  of  the  reasons 
why  the  DP  bulletin  reported  on  in  Chapter  3.2.1 
has  been  so  successful.  Modifications  to  the  present 
beam  set  are  likely  only  if  changes  in  nuclear  testing 
programs  should  make  it  necessary,  or  if  a  new  region 
should  become  seismically  active. 


The  number  of  Selected  Surveillance  (grouped)  detections 
on  a  day-to-day  basis  is  shown  in  Fig.  3.1.3.  Since 
no  system  or  parameter  change  was  made  in  this  period 
which  should  significantly  affect  the  detection  rate, 
the  variation  in  the  number  of  detections  first  of 
all  reflects  the  variation  in  the  power  and  structure 
of  the  background  noise. 


5  Detecti2n_Processor_Pcrformance 

Statistics  showing  the  number  of  on-line  Selected 
Surveillance  detections  (i.e.,  coherent  beamforming) 
as  a  function  of  signal- to-noise  ratio  (SNR)  are 
presented  in  Fig.  3.1.2. 


It  is  seen  that  the  'break  point'  on  the  cumulative 
curve,  which  is  where  noise  detections  or  false  alarms 
start  to  dominate  the  picture,  occurs  at  about  12  dB 
SNR  and  corresponds  to  approximately  20  detections  per 
day .  This  is  about  the  same  as  was  reported  for  the 
previous  half  year  period,  and  corresponds  also  to 
the  statistics  on  number  of  reported  events  given 
in  Table  3.2.2. 
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DP 

Uptime 
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DP 

UP 

(%) 

EP 

Uptime 
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EP 

UP 

(%) 

No.  of 

DP  Error 
Stops 

DP 

MTBF 

(days) 

Jan 

738 

99.3 

328 

44.1 

12 

2.5 

Feb 

663 

98.  7 

284 

42.3 

9 

3.1 

Mar 

739 

99.3 

322 

43.3 

4 

7.8 

Apr 

704 

97.8 

304 

42.2 

7 

4.5 

May 

735 

98.8 

219 

29.4 

2 

15.5 

Jun 

714 

99.2 

292 

40.6 

5 

6.0 

Total 

4293 

98.8 

1749 

40.3 

39 

4.6 

TABLE  3.1.2 

DI-  and  EP  Computer  Usage  1  Jan- 30  Jun  197  3 
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NUKCfR  AND  NAME 

MOUTH  OF  SVAIPARO 
NUVAYA  /  E  M  l  Y  A 
SOUTHERN  ALASKA 
UNIMAK  ISLAND  RIG  I  ON 
ANDRIANOF  IS.,  ALFUTIANS 
NEAR  LAST  COAST  KAMCHATKA 
VANCCUVLP.  ISLAND  RLG1UN 
NEAR  1SLANOS,  ALEUTIANS 
HEBSEN  LAKE  REG  I  UN 
URAL  MOUNTAINS  REGION 
KURILF  ISLANDS 
HOKKAIDO,  JAPAN,  REGION 
LAKE  IT  A I  KAL  REGION 
GULF  OF  CALIFORNIA 
SOUTH  OF  HONSHU,  JAPAN 
MARIANA  ISLANDS 
REVILEA  GIGFDM  ISLANDS 
RYUKYU  ISLANDS 
NORTHEASTERN  CHINA 
URAL  BUUNI  A1NS  'REGION 
TAIWAN 

CENTRAL  RUSSIA 
NURTH  ATLANTIC  OCEAN 
NEAR  COAST  OF  CHIAPAS, HEX 
MINDANAO,  PHILIPPINE  IS. 
IS1NCHAI  PROVINCE,  CHINA 
NORIH!  RN  Si.NKIANG  PitOV. 
V.LS.TERN  RUSSIA 
RURMA-INDIA  rorder  p.e&ton 
southern  sinkiang  prov. 
south  ui  java 
NICOBAR  ISLANDS  REGION 
PUERTO  RICO  REGION 
Nt  PAL 

K IPG  IE  SSK 

UKAL  MOUNTAINS  REGION 

WESTERN  RUSSIA 

AFGHANI  STMl-USSR  P.UROER 

PAKISTAN 

WES  IF.RN  RUS.S1A 

WEST  E-RN  KAZAKH  SSK 

NORTH  ATLANTIC  RIDGE 

Iran 

NGKIH  MLANT1C  R1DGL 

CHAGUS  ARCHIPclAGU  REGION 

NURTli  ATLANTIC  RIDGE 

SOU  I  HERN  IRAN 

EASIlKN  CAUCASUS 

ARAB  1  AN  SLA 

WESTERN  IRAN 

SOUTH  ATLANTIC  RIDGE 

WESTERN  ARABIAN  PEN1 N5ULA 

C.  MID-AILANT1C  RIOGE 

LAKE  TANGANYIKA  RLC10N 

CRIMEA  P.tulUN 

NORTH  ATI.ANI1C  OCrAN 

OUDECANEST  ISLANDS 

TURKEY 

GREECE 

SOUTH  OF  KIRMADL  C  ISLANDS 
NEW  HI  BRIDES  ISLANDS 
TONGA  ISLANDS 
nlk  BiUiain  KtGirw 
SOUTH  SANDWICH  IS.  RCG1JN 
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Event  Processor  Operation 


3.2.1  Genera ^Considerations 

The  EP  operation  in  this  reporting  period  was  charac¬ 
terized  by  continuity  and  stability,  and  the  analysts 
have  further  improved  their  skills.  Still,  a  number 
of  important  changes  have  been  implemented  of  which 
the  more  important  are 

The  filter  setting  has  been  regionalized  and 
made  a  function  of  beam  number. 

he  processing  method,  beampacking  or  beamforming, 
has  also  been  regionalized.  Correlation  is  now 
dropped  completely  in  on-line  operation. 

The  EP  plotted  and  printed  output  has  been  stream¬ 
lined,  thereby  reducing  the  paper  output  to  1/3 
of  the  previous  amount. 

Details  of  these  and  other  changes  are  given  below. 

Table  3.2.1  shows  the  number  of  detections  processed 
by  EP  and  what  were  the  decisions  of  the  analysts. 


Analyst  Classification 

Number  of 
Process inqs 

Percentage 

Accepted  as  events 

3899 

50.0 

Rejected  as  being 

-  Noise  detections 

1743 

22.3 

-  Local  events 

1110 

14 . 2 

-  Double  processings 

601 

7.7 

-  Communication  errors 

449 

5.8 

Sum  processed 

7802 

100.0 

TABLE  3.2.1 

Analyst  decisions  for  detections  processed  by  EP  during  the  time 
period  1  Jan  -  30  Jun  1973. 
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The  numbers  are  fairly  similar  to  those  for  the  pre¬ 
vious  reporting  period,  although  the  number  of  accepted 
events  has  increased  slightly  and  the  number  of  noise 
detections  is  somewhat  reduced.  Around  200  (or  3%) 
fewer  detections  have  been  processed  by  EP,  reflecting 
that  the  EP  processing  thresholds  have  been  kept  around 
the  same  values,  3.6  for  Partition  I  (coherent)  and  1.6 
for  Partition  II  (incoherent) . 

The  automatic  DP  bulletin  mentioned  in  the  previous 
Operations  Report  has  from  10  May  1973  been  distributed 
by  Telex  to  seismo .logical  institutions  in  Scandinavia. 
The  bulletin,  which  is  entirely  based  on  DP  datct,  is 
sent  out  every  workday  morning  covering  the  previous 
day.  In  this  way  the  receiving  institutions  have  a 
reliable  list  of  epicenters  already  when  they  start 
reading  their  own  seismograms.  The  response  indicates 
that  the  bulletin  is  greatly  appreciated.  Fig.  3.2.1 
shows  a  sample  copy  of  the  Dr  bulletin,  which  on  an 
average  reports  20%  less  events  than  the  final  weekly 
bulletin,  and  con  mins  around  10%  false  alarms,  Being 
100%  automated,  this  is  considered  fairly  satisfactory, 

3.2.2  Computer_Utili2ation 

During  this  reporting  period  EP  v/as  up  40.3%  of  the 
time,  according  to  Table  3.1.2.  This  is  5.5%  less  than 
for  the  previous  period,  while  the  number  of  processed 
detections  lias  decreased  by  around  3%.  This  reflects 
that  the  computer  usage  from  EP  now  is  stabilized,  and 
at  a  level  where  a  sufficient  amount  of  computer  time 
also  is  allocated  to  other  purposes.  The  problems 
with  the  plotter  capacity  which  has  been  reported  on 
previously  has  now  been  eliminated,  and  for  two  reasons: 
(1)  a  second  plotter  has  been  installed,  (2)  the  EP 
plots  have  been  reduced  to  1/3  in  size. 
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Fig.  3.2.1  Sample  copy  of  the  Telex-distributed  NORSAR  DP 
bulletin. 
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3.2.3  EP  Ogerational^Problems 

Twice  during  this  period,  writing  of  EP-data  to  the 
TAL  file  on  disk  stopped  completely.  Both  times  the 
reason  for  this  was  that  the  Event  Processor  went  down 
while  writing  to  the  TAL  file,  but  before  it  was  able 
to  reset  the  status  of  the  TAL  file  records  from  "being 
filled"  to  "data  to  be  transmitted".  The  records  were 
both  times  reset  by  an  off-line  program. 

The  designed  accumulation  of  EP  output  on  the  Event 
Tape,  together  with  the  simultaneous  use  of  this 
tape  for  editing,  leads  sometimes  to  loss  of  data 
and  extra  work  for  the  analysts,  when  a  bad  tape  drive 
or  other  hardware  problems  make  the  tape  unreadable 
when  it  is  nearly  full.  To  avoid  this  problem,  backups 
of  the  current  Event  Tape  are  taken  at  regular  intervals. 


3.2.4  EP_Par  ame  ter  s_and__  Algorithms 

The  following  chronological  list  shovis  the  major 
changes  made  in  the  EP  software  in  this  period: 

6-8  February 

The  logic  of  using  filters  was  changed.  The  filter 
base  was  reordered  to  include,  besides  an  all-pass 
filter,  a  comb  of  filters  with  center  frequencies 
from  1.8  IIz  to  3.4  Hz  all  with  bandwidth  2  Hz.  The 
EP-controller  reads  a  filter  indicator  from  the  Beam 
Location  Table  entry  (byte  17)  corresponding  to  the 
detection,  and  places  this  indicator  in  the  Short 
Period  Variable  file  record  1,  It  is  subsequently 
read  by  the  packages  using  the  STFILT  filter  base, 
using  the  indicator  as  input  to  STFILT,  to  retrieve 
the  desired  filter.  In  this  way  the  choice  of  filter 
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in  FJP  is  made  dependent  on  the  detection  location. 

The  Rerun  Package  was  changed  to  incorporate  an  option 
for  choosing  a  processing  filter. 

8  March 

The  lower  threshold  in  SNR  for  events  that  should  use 
the  correlation  refinement  procedure  was  raised  to  1000 
in  absolute  value,  thereby  effectively  preventing  any 
event  from  using  this  procedure.  Instead,  all  the 
events  will  use  beampacking.  However,  the  correlation 
refinement  procedure  still  is  available  as  an  option 
for  Reruns . 

19  March 

A  table  was  inserted  in  the  Event  Processor  Controller, 
giving  upper  and  lower  beam  numbers  for  specific  regions 
in  both  partitions,  and  the  corresponding  U-method 
code  that  should  be  used  for  the  corresponding  region. 

In  this  way,  events  from  specific  regions  may  be  pro¬ 
cessed  all  in  the  same  way.  The  table  was  initially 
only  used  for  the  Mediterranean  area,  with  the  U-method 
code  equal  to  zero  (use  detected  location,  no  refinement) . 
This  is  done  because  any  refinement  procedure  on  events 
from  this  area  usually  gives  a  poorer  solution  than  the 
original  detected  location.  The  EPX  number  of  the 
event  was  added  to  the  lines  in  the  bulletin  printed 
during  a  'publish'  mode  of  Job  Step  3. 

The  default  of  U-method  code  for  Reruns  was  changed 
to  2  (Beampacking) .  Various  changes  in  the  Job  Step  3 
packages,  to  'streamline'  the  output: 

The  high  rate  tape  number  appears  on  the  DB  File 
report  for  each  event  processed. 

The  Parameter  Report  is  not  printed  when  Job  Step  3 
is  in  a  'publish'  mode. 
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The  Plot  Package  was  modified  to  give  as  output 
a  plot  with  all  the  traces  in  one  panel.  The 
text  is  turned  90  degrees  and  put  in  front  of 
the  traces . 

The  Summary  Report  Package  was  modified  to  give 
out  a  shortened  Summary  Report  for  all  on-line 
events  not  using  the  correlation  refinement 
technique  (all  events) .  Reruns  will  still  have 
the  full  Summary  Report  printed  out. 


.2.5  EP  Performance_Statis tics 

Table  3.2.2  shows  the  number  of  events  reported  by 
NORSAR  on  a  monthly  basis,  together  with  a  comparison 
with  NOAA.  The  same  is  shown  on  a  daily  basis  in  Fig. 
3.2.2.  The  large  number  of  events  in  June  is  due  to 
earthquake  swarms  from  Kamchatka  and  Japan.  The  daixy 
average  for  this  half  year  period  is  19.9  events. 

Table  3.2.2  also  shows  the  location  differences  between 
NORSAR  and  NOAA,  and  starts  at  Oct  1972  since  the 
previous  Operations  Report  gave  the  results  up  to  Sep 
1972.  The  results  arc  not  much  different  from  those 
reported  previously,  although  it  is  possible  that  a 
slight  improvement  can  have  been  introduced  by  the  new 
location  corrections  implemented  in  the  beginning 
of  December  1972.  However,  the  final  conclusion  here 
cannot  be  made  before  more  data  is  available  from  NOAA. 
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Fig.  3. 


DAY  OF  YEAR 
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2.2  Daily  number  of  reported  events  vs.  day  of  year 
for  the  time  period  1  Jan  -  30  Jun  197  3. 
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Change  Control  Board  (CCB) 

The  CCB  makes  decisions  on  Change  Requests  and  initiates 
investigations  of  reported  discrepancies.  Board  members 
are  Operations  Manager,  Chief  Programmer,  and  Chief 
Data  and  Systems  Analysis,  with  other  personnel  attend¬ 
ing  as  required.  CCB  meetings  are  held  whenever  there 
is  a  reasonable  number  of  changes/discrepancies  to 
review,  or  if  an  immediate  meeting  is  required  based 
on  the  judgment  of  one  of  the  permanent  members.  Change 
Requests  and  Discrepancy  Reports  are  filed  by  the  board's 
secretary.  An  updated  printout  of  status  is  presented 
at  each  meeting.  Table  3.3.1  shows  the  activity  of  the 
CCB  in  the  period. 


NUMBER  OF 

REQUESTS 

FOR  EACH  STATUS  CODE 

Status 

pr 

Status  pr 

31  Dec 

72 

30  Jun  73 

A 

219 

231 

B 

0 

0 

C 

23 

23 

D 

3 

3 

E 

46 

49 

I 

19 

23 

L 

3 

3 

R 

2 

2 

U 

1 

1 

W 

1 

1 

Code: 

A 

Has  been  accomplished 

B 

Is  being  implemented 

C 

Has  been  cancelled 

D 

Has  been  deferred,  but 
will  be  reconsidered 

E 

Has  been  adequately 
explained  or  answered 

I 

Is  being  investigated 

L 

Low  priority 

R 

Has  been  rejected 

U 

Is  presently  unresolved 

W 

Is  waiting 

for  implementation 

TABLE  3.3.1 
Change  Control 

(Reports  closed  before  31  Dec  72  not  included) 


Seismic  Data  Exchange 


Distribution  of  the  weekly  seismic  bulletin  continued 
as  before  to  about  50  institutions  in  17  countries. 
Bulletins  are  received  regularly  from  9  institutions. 

NORSAR  data  tapes  were  distributed  to  the  following 
in  the  period: 


E.  Rygg,  Seismological  Obs.  4 

University  of  Bergen 

E.  Hjortenberg,  University  2 

of  Copenhagen 

SDAC  179 


Visitors 

Nordic  mo-ting  on  detection  seismology,  30-31  January. 
Eight  visitors  from  Denmark,  Finland  and  Sweden. 

Col.  Wallace  (AFOSR)  ,  Lt.  Col.  Stevens  (EOARD)  ,  Capt. 
Rourke  (AFOSR),  Col.  Heath  (ESD)  -  7-9  February. 

A.  Chris toff ers son,  Univ.  of  Uppsala,  Uppsala,  Sweden, 
12-23  February,  13  June  -  7  July. 

I.  Noponen,  Seismological  Institute,  Helsinki,  Finland, 
16-25  February,  10-20  June. 

E.  Hjortenberg,  University  of  Copenhagen,  21  February- 
14  March. 

W.  Best,  AFOSR,  and  Capt.  Wilke,  AFOSR,  10-14  April. 

J.  Capon,  MIT  Lincoln  Lab,  16  May-4  June. 

D.  Doornbos,  Vening  Meinz  Lab,  Utrecht  University, 
Utrecht,  the  Netherlands,  12  June-27  August. 
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J.M  Vermeuleen,  Utrecht  University,  Utrecht,  the 
Netherlands,  18  June-to  date. 

N.M.  Desourdy,  Bolt  Beranek  and  Newman,  Inc.,  11  June- 
2  July. 

ft 

P .  Kirstein ,  University  of  London,  and  L.G.  Roberts, 

ARP A,  2 6" 2 7  June. 


Col.  Kuehn,  ESD,  27  June. 


4.  REFERENCES 


The  following  NORSAR  reports  were  issued  in  the 
period : 


No.  53 


No.  54 


No.  55 


No.  5G 


No.  57 


No.  58 

No.  59 


Iluscbye,  E.S.,  Progress  Report  4th  Quarter 
1972. 

System  Operations  Report,  1  Jan  -  30  Jun 

1972. 

Hokland,  B.,  Operating  Instructions  for 
EP/Job  Step  4  Editing. 

System  Operations  Report,  1  Jul  -  31  Dec 
1972  . 

Doornbos,  D.,  and  J.  Vlaar,  Regions  of 
seismic  wave  scattering  in  the  earth's 
mantle  and  precursors  to  PKP. 

Falch ,  K.,  Technical  Description  &  operation 
instruction  Ithaco  Amplifier  &  Test  Panel. 
Husebye,  E.S.,  Progress  Report  1st  Quarter 

1973. 


